Species differences in platelet responses to thrombin and SFLLRN. receptor-mediated calcium mobilization and aggregation, and regulation by protein kinases.
The thrombin receptor on human platelets is activated by thrombin to stimulate platelet aggregation through the tethered ligand SFLLRN. This study examined the effects of thrombin and SFLLRN on aggregation and calcium mobilization ([Ca2+]i) in rat, guinea pig, rabbit, dog, monkey, and human platelets, and the role of protein kinases in regulating these functions. Thrombin induced platelet aggregation and [Ca2+]i in all species studied; however, only guinea pig, monkey and human platelets were responsive to SFLLRN. Similar species specific effects were obtained with [Ca2+]i studies. The kinetic profile for [Ca2+]i differed among species, suggesting that regulatory mechanisms for calcium differed between agonists and among species. Staurosporine, a non-selective inhibitor of protein kinases, inhibited platelet aggregation induced by thrombin or SFLLRN in all species. Staurosporine inhibited thrombin-induced [Ca2+]i in guinea pigs, had no effect in rat, and increased [Ca2+]i in all other species. Staurosporine inhibited SFLLRN-induced [Ca2+]i in guinea pig, yet had no effect in monkey or human. Tyrphostin 23, a specific inhibitor of tyrosine protein kinases, inhibited thrombin-induced aggregation of rabbit, monkey, dog and human platelets. SFLLRN-induced aggregation was also inhibited by tyrphostin 23. Tyrphostin 23 inhibited [Ca2+]i induced by either thrombin or SFLLRN in all species. Based on the differential response to agonist stimulation, we propose that thrombin can activate platelets via SFLLRN-dependent and independent mechanisms, which could involve yet unrecognized subtypes of the thrombin receptor or distinct cellular activating mechanisms. Furthermore, differential regulation of calcium mobilization and aggregation was observed in those platelets responding to either thrombin or SFLLRN.